Low-temperature stopped-flow rapid-scanning spectroscopy: performance tests and use of aqueous salt cryosolvents.
An ultimate goal of enzymology is to determine the structure of intermediates in catalysis in solution. Metalloenzymes provide a unique opportunity in this regard because the metal atom is critical to catalysis. In the case of zinc enzymes, replacement of the zinc by the chromophoric cobalt atom can result in the identification of intermediates in catalysis. This is most easily accomplished by examining the enzyme-catalyzed reaction under rapid-mixing and rapid-scanning subzero conditions. Aqueous salt solutions are particularly useful as cryosolvents whenever hydrophobic forces are important for substrate binding. Rapid-freeze or chemical quenching of these metallointermediates can allow further structural characterization by such approaches as EPR spectroscopy and X-ray absorption fine structure. Such a combination of approaches can bridge the information gained by examining only the structure of the enzyme in the crystalline state by X-ray diffraction and that obtained by examining only steady-state enzymatic activities.